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The confusion in the clinical and histologic diagnosis of tick
bites stimulated the writing of this paper. Clinically, recent tick
bites have been diagnosed as erysipeloid. Lesions of long dura-
tion have been diagnosed subepidermal fibrosis. Histologically,
the lesions have occasionally been confused with lymphoblastoma
or even lymphatic leukemia.
The wide distribution of the tick, and the ease with which
human beings are infested leads to more frequent occurrence of
tick bites than is generally believed.
The various European writers who described clinical manifesta-
tion of tick bites, reported Dermacentor ricinus as the causative
insect. Balban (1), Narbel (2), Sauphar (3), Strandberg (4),
Afzelius (5), Broers (6) and Pawlowsky and Stein (7—8) wrote
about the dermatologic manifestations caused by a tick commonly
found in Europe, but no histologic studies were done. Their
diagnosis of the reaction due to the bite was erythema chronicum
migrans, which had been confused with erysipeloid, tuberculosis
and tumor.
BIOLOGY OF TICKS
Ticks are all external parasites. During their life cycle they
pass through four stages—egg, larva, nymph and adult. All
species oviposit on the ground or in sheltered places away from
their host. The egg hatches into a hexapod larva which finds a
host in various ways. The larva after feeding, either drops off
or remains on its host and molts. The nymph, which is the next
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stage, possesses eight legs, and a tracheal system with its spiricular
openings (absent in the larva). After another feeding, the nymph
molts giving rise to the adult which is similar to the nymph except
that a genital orifice is present. All ixodidae ticks have only a
single nymphal stage. The adult never molts but feeds and
mates on its host. Finally the tick drops from the host. The
male dies shortly after mating and the female after completing
oviposition. Ticks are noted for their ability to withstand long
periods of starvation. Larvae have been known to live at least
seven to eight months without food; adults have been known to
live in this state from two to four years.
The common tick in Minnesota is the Dermacentor variabilis
(Say) of the family Ixoclidae of the order Acarina. The male,
having an average length of 3.6 mm., and width of 2.4 mm., is of
chestnut brown to bluish grey color and has a hard white marked
shield over its entire back. The female has an average length of
3.8 mm. and width of 2.5 mm., but may reach a length of 13 mm.
when fully fed. The shield or scutum on the female, in its unfed
stage, covers one half the length of the body, but only one
tenth of its length after engorgement.
Among the hosts reported by Salmon and Stiles (9) are the
following: man, cattle, dog, horse, panther, rabbit and eland.
Stiles (10) later added the wildcat. Hooker, Bishopp and Wood
(11) added fox, squirrel, raccoon, opossum, badger, coyote,
skunk, deer, wolf, ass, Mexican lion, fox, hog and weasel. Bishopp
and Smith (12) added cat, leopard, mountain lion and mule.
Even every rodent present in the environment has acted as a host.
The distribution of the Dermacentor variabilis in this country is
quite widespread. In the United States it has been reported
(13) in the entire area bounded by the Atlantic Ocean on the east,
to a line on the west extending north and south through eastern
Montana, eastern Utah, eastermost Colorado and the middle of
Texas. It has also been found in several localities of Oregon and
in the entire state of California. it is possible that there are
sporadic occurrences in New Mexico, Colorado and Arizona.
It has been reported in Alaska and is present in Canada as far
west as Auverne, Manitoba (14).
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As a rule the bite of the Dermacentor variabilis is harmless,
but tularemia (15) and Rocky Mountain spotted fever in the
eastern United States (16-17) and bovine anaplasmosis have been
reported as transmitted by its bite.
The painlessness of the insect's bite is explained theoretically
in either of two ways or by their combination. First, the very
FIG. 1. TIcK BITE OF THE SCROTUM, Six MONTHS' DURATION
slow penetration of the skin by the insect's hypostome and second
by the fact that the insect's saliva is both anticoagulant and
anesthetic. However, slight itching is sometimes present alter
the insect has dropped off. Bleeding is only slight thereafter or
not present at all. Anaphylactic manifestations due to the
insect's bite have been reported. Pawlowsky and Stein were of
the opinion that the insect's saliva was the causative reagent in
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the cellular tissue reaction, and that the implanted remaining
hypostome did not cause any specific reaction.
The clinical reactions caused by the Dermacentor variabilis
(Say) in humans differed from those previously mentioned which
were caused by the Dermacentor ricinus. In all bites caused by
the Dermacentor variabilis, a nodule within the skin varying from
Fio. 2. TIcK BITE, ARM—ONE YEAR DURATION
to 1 inch in diameter is formed. This gradually shrinks in size
very slowly. Early, the color is bright red, but in the later stages
the nodule appears white. The clinical diagnosis cannot be made
from appearance of the lesion itself because it looks like sub-
epidermal fibrosis, fibroxanthoma, or even histiocytoma. Only
when there is a definite history of previous tick bite, or a localized
lesion on the lower extremities or genitals can it even be suspected.
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HISTOPATHOLOGY
The histologic picture is as characteristic as the clinical picture
is indefinite. The histology of tick bites (Dermacentor variabilis)
can be divided into three stages with reference to duration: acute,
subacute and chronic.
The acute bites are those of a month or less in duration. They
show bloody crusts on the surface of a disintegrated epidermis,
FIG. 3. PHOTO-MIcEOGRAPII OF AN ACUTE TICK BITE, SHOWING EP1DERMAL
DISINTEGRATION AND CELLULAR INFILTRATE IN THE CUTIs
and contain many red blood corpuscles and eosinophils in the
intercellular spaces. An intercellular edema is present causing
almost complete obliteration of the basal cells. The papillary
cutis has a few eosinophils and the blood vessels are dilated and
surrounded by a few lymphocytes. In deeper cutis there is only
edema of the connective tissue fibres which are swollen. The
Weigert stained sections showed no changes in the elastic tissue.
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The polychrome methylene blue stained sections showed a few
mast cells in the cutis.
The subacute bites are those of several months duration. Their
histologic structure shows normal, intact epidermis except for
flattening of the rete pegs. The cutis papillaris is practically
normal. The cutis subpapillaris and the cutis reticularis are
FIG. 4. PH0T0-MIcRoGrtAru SHOWING A SECTION OF SITBACUTE TICK BITE WITH
DENSE INFILTHATE IN THE CuTIs
involved by a dense cellular infiltrate, which extends down to the
subcutaneous fat. This infiltrate is most dense around the blood
vessels in the form of nests of lymphocytes surrounded by masses
of polymorphonuclear cells, fibroblasts, eosinophils and large
mononuclear cells. This arrangement has the appearance of
germinal centers. The normal connective tissue is completely
obliterated. The polychrome methylene blue stained sections
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showed the infiltrate to be loaded with mast cells in all the in-
volved areas. The eosinophils, although present, were relatively
less numerous than the mast cells here and less numerous than
they were in the acute stage. The Weigerts stained sections
showed the elastic entirely gone in the areas involved by the
infiltrate.
FIG. 5. PHOTO-MICROGRAPH OF A CHRONIC TICK BITH SHOWING EPIDEIIMAL
ATROPHY AND CUTIS HYPERTROPHY
The chronic bites, those of a year or more duration, show
microscopically, flattening of the epidermis just above the tumor
mass in the cutis. Elsewhere the epidermis is acanthotic. The
cutis consists of dense fibrous masses in its entire thickness;
between these masses are occasional Langerhans giant cells, a few
lymphocytes and several eosinophils. The polychrome methyl-
ene blue stained sections showed numerous mast cells between
the fibre bundles, throughout the entire cutis, except in the areas
Fin. 6. PEOTO-MICEOGEAPH OF A WEIGEET'S ELASTIC STAINED SECTION OF A
CEHONIC TICK BITE
Note: Loss of elastie in the Center of the involved area
Fin. 7. PHOTO-MICEOGRAPH, HIOH POWER, SHOWING THE MAST CELLS IN TEE
CUTIS OF A CHEONIC TICK BITE
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where the giant cells were seen. The Weigert's stained sections
showed the elastic entirely gone from the fibrotic areas and from
the papillary cutis. On the periphery of the fibrotic mass, the
elastic is diminished and fragmented.
TREATMENT
When the tick is implanted in the skin mechanical removal
should be avoided to prevent the tearing off the body from the
implanted head which acts as a foreign body when left imbedded
in the skin. Ether and xylol are to be avoided because they kill
the tick too quickly and do not allow sufficient time for withdrawal
of the barbs on the hypostome. This makes complete removal
impossible without breaking off the hypostome. The best
method is by mechanical obstruction of the tick's breathing pores
causing an acute oxygen insufficiency which forces the tick to
withdraw spontaneously. This can be accomplished by applica-
tion of oily substances, such as kerosene, mineral oil, glycerine,
and ointments like diachylon. One must be patient and not
expect this spontaneous withdrawal within moments. It some-
times takes hours.
From the histologic studies and from clinical duration of the
bite, it is evident that its only satisfactory treatment is complete
removal of the nodule either by punch or cauterization of smaller
lesions and complete excision and suturing the resultant wound of
larger lesions.
SUMMARY
1. The literature on the clinical manifestations of Ixodes
ricinus has been reviewed.
2. The biology of ticks, the characteristics of Dermacentor
variabilis (Say) and its geographical distribution in the United
States, have been discussed.
3. The clinical picture of bites due to Dermacenta variabilis
(Say) was described.
4. The tissue reactions have been studied and were classified
in three stages: acute, subacute and chronic. The predominant
feature in the acute stage was the intense epidermal and sub-
epidermal edema and the outpouring of eosinophils; that of the
subacute, the excessive numbers of mast cells and a diminution
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of elastic tissue; that of the chronic stage, the massive increase in
fibrous tissue, the sporadic presence of giant cells and the com-
plete obliteration of elastic tissue.
5. The management of the removal of the tick and the treat-
ment of the bite itself have been discussed.
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